Cerebrovascular reactivity to adenosine analogues in 0.6-0.7 gestation and near-term fetal sheep.
During acute hypoxia, fetal sheep less than 0.7 gestation increase cerebral blood flow (CBF) relatively less than fetal sheep near term. We hypothesized that cerebrovascular reactivity to a hypoxic vasodilator metabolite such as adenosine might be diminished in immature fetuses. This study examined cerebral vasoreactivity to adenosine analogues in nine sheep fetuses less than 0.7 gestation (90-103 days) and nine near term (129-143 days). Fetuses were equipped in utero with a closed cranial window, and pial arterioles were studied by intravital microscopy. 5'-(N-ethylcarboxamido)-adenosine (NECA; 10(-9)-10(-5) M) and N6-cyclopentyladenosine (CPA; 10(-9)-10(-4) M) each caused a dose-dependent increase in arteriolar diameter that was attenuated in the presence of the adenosine receptor antagonist 8-phenyltheophylline (8-PT; 5 x 10(-6) M). Dose-response curves to the agonists were similar for both age groups. NECA was a more potent vasodilator than CPA, in keeping with their affinity for the A2 receptor. Suffusion of 8-PT alone at less than 10(-5) M had no effect on arteriolar diameter. We conclude that adenosine is able to dilate fetal cerebral arterioles as young as 0.6 gestation by acting at an A2 receptor, although resting tone is not influenced by adenosine. The immature fetal sheep CBF response to hypoxia is not attributable to undeveloped vasoreactivity to adenosine.